Abstract A study was conducted to characterize the cattle production systems in Nyagatare District, Eastern Province of Rwanda using pre-tested questionnaires, interviews with key informants as well as focus group discussions in a period of 2 months. The respondents were selected by multi-stage sampling at sector and cell levels. Based on the procedure of Krejcie and Morgan (Educational and Psychological Measurement 30:607-610, 1970) to determine the overall sample size, the result indicated that the majority (98.3%) of farms were privately owned by large families of five to seven members, and most farmers (53.9%) had only primary education. Most respondents (52.6%) were in the age bracket of 41-50 years and were mainly (48.3%) located within 3 km from trading centers. The farm size averaged 6.5 ± 0.8 ha and most farms (64.7%) were fenced except in Rukomo Sector (50%) where zero grazing prevailed. Natural pastures (savanna grass land) were the main feed resource; tethering (9%) and communal grazing had diminished. Napier grass was the main planted forage (93.2%), followed by Chloris guyana (3.1%) and Brachiara (1.2%). Leguminous forages were rarely (2.5%) reported. Vita-mineral and salt block supplements, hay, and crop residues were the predominant supplementary feed stuffs used except in Karangazi and Rwemiyaga Sectors where only vita-mineral block predominated. However, maize and rice brans were reported to be the main feed stuffs used in supplementary feeding of lactating cows. Most farmers (89.7%) reported shortage of water as most of the farmers trekked their cattle to the nearest valley dams (59.2%), rivers (21.1%), and a few 6% had water on farms. Indigenous cattle were predominant (67.03%) followed by cross-breeds (28.37%) and exotics (4.6%) while all farmers kept small ruminants. Natural breeding predominated (74.9%) and most farms (60.6%) had animal houses most of which were temporary (52.8%). The reported mean age at first calving (AFC) was highest (40.2 ± .33) for Ankole and the lowest (29.1 ± .50) months for exotic cattle. Calving interval was shorter in local breeds than 65.7 ± 3.0 in exotic. The mean dairy milk yield was lowest for Ankole cattle 2.4 ± .08 as compared to the exotics (10.42 ± .36) and their crosses (7.2 ± .34). The main challenges were diseases, shortage of water, feeds, and inadequate extension services. Same observation was reported by Okello (African Journal of Range and Forage Science 22(3), 2005) in Uganda.
Introduction
Livestock production has played a major role in the development of countries (Okech 2000) and is currently one of the fastest growing agricultural subsectors in Rwanda; its share of agricultural GDP is already 33% and is quickly increasing (Mubashankwaya 2005 ). This growth is driven by the rapidly increasing demand for livestock products, which is driven by population growth, urbanization, and increasing incomes in developing countries (Delgado 2005) . As income grows, so does expenditure in livestock products (Rosegrant et al. 2009 ).
Sectors and cells are the third and fourth level administrative subdivision, respectively, in Rwanda.
The government of Rwanda regards livestock as an important part in achieving food security for Rwanda, especially in terms of protein requirements and its potential role in poverty alleviation (MINICOM 2014) . Livestock in Rwanda is one of the key pillars for economic growth and poverty reduction as described in the Economic Development and Poverty Reduction Strategy EDPRS 1 (Rutamu 2008) . The cattle population in Rwanda is dominated by the indigenous long horned Ankole (Inyambo) cattle which are estimated to be 76% of the national herd (NISR 2010) . These Ankole cattle have an advantage of being highly adapted to adverse environmental conditions, including tolerance to heat stress and resistance to endemic diseases (Rutamu 2008) . Ankole cattle can withstand periodic feed shortage better than exotic breeds, can walk long distances in search of pasture and water, and have an added advantage of producing high-quality beef (Kugonza et al. 2001) .
In the year 2000, the government of Rwanda launched a development program-Vision 2020 with the main objective of transforming the country into a knowledge-based middle-income country, thereby reducing poverty, health problems, and making the nation united and democratic. Modernization of agriculture and livestock production was one of the major strategies of Vision 2020 (MINALOC 2003) . Under this strategy, the livestock sub-sector would be fully modernized by 2020 and Rwanda would be self-sufficient in livestock products with surplus for export particularly milk and dairy products (MINAGRI 2009 ). Emphasis has recently been focused on the replacement of indigenous Ankole cattle with exotic dairy breeds, especially the Holstein Friesian so as to improve dairy productivity in the country (MINALOC 2003) . Additionally, there has been a gradual shift from free-range to intensive management practices such as zero-grazing and feed supplementation for improved milk yields (TechnoServe 2008) . In Rwanda, the low productivity of cattle has often been attributed to low genetic potential and low standards of husbandry practices such as breeding, feeding, and housing (MINAGRI 2009) .
Since 2005 in line with Vision 2020 (Vision 2020 , EDPRS1 2008 -2012 , the Government of Rwanda started the policy of cattle distribution aimed at intensification of livestock production systems. The one cow per poor family (Gilinka) 2006-2017 program, land consolidation and redistribution, the livestock infrastructure support project, and construction of big water sources (valley dams under PDERCU and PADEBER) are some of the major government projects aimed at livestock intensification (MINALOC 2003) . The challenge remains to design and develop the livestock production systems in such a way that they can contribute to both food security and poverty alleviation, especially in the smallholder sector, without leading to environmental degradation.
Currently, there is no adequate information generated detailing the current status of cattle production systems, cattle management practices, available feed resources, feeding practices, available breeds, breed improvement practices, breeding systems, animal health situation, reproductive and productive traits, and possible challenges in the event of many years of government support towards the transformation process of the production system over the previous decade. In such a scenario, it becomes very difficult to plan further interventions. This study therefore aimed at characterization of the cattle production systems in Rwanda using a case of Nyagatare District.
Statement of the problem
Livestock production in the Eastern Province of Rwanda has undergone many changes since the Tutsi genocide of 1994 including large-scale losses of livestock due to the war and epidemics that followed the influx of herds of livestock with post-genocide returnees. Since 2005, there has been degazetting of Akagera national park to create more livestock grazing area, land reforms with consolidation and redistribution, the government policy of reducing local cattle genotypes to about 40% of national herd.
The provision of livestock infrastructure (valley dams and livestock markets, feeder roads, dairy plants, milk collection centers, AI (artificial insemination) services, and Gilinka (one cow per poor family)) was all notable projects towards livestock intensification. However, there is still a great challenge of differences in livestock production and management systems that require different interventions in such a way that they can contribute to both food security and poverty alleviation, especially in the smallholder sector, without leading to environmental degradation.
There is lack of information on the current status of cattle production systems in Rwanda in spite of many years of government support towards the transformation process of the production systems. Such information is pre-requisite for planning of further interventions to increase production and also useful for gauging the level of progress accruing from the various interventions.
Materials and methods

Sample size determination
Based on the census of Nyagatare District of 2013, the total number of households keeping cattle in the five surveyed sectors was 2490. Using a simplified process of determining the sample size for a finite population (Krejcie and Morgan 1970 ;  Table 1 ), the ultimate sample size was determined to be 360 farms. Based on this method, the sample size for each sector was determined as follows:
Where N sample size i number of sectors n i number of selected farmers in each sector
Sampling technique
A multi-stage sampling procedure was employed to select representative households in five sectors of Nyagatare District, bearing in mind the differences in production systems within sectors and cells of a District. A total of 360 households were randomly selected using systematic random sampling method. Accordingly, five (5) sectors were selected depending on location, cattle population density, total cattle population, predominant rearing system, and level of urbanization. Based on these criteria, 5 sectors namely Nyagatare, Karangazi, Rwemiyaga, Matimba, and Rukomo were purposively surveyed (Table 2 ). In each selected sector, 50% of administrative cells were randomly selected and respondents were then randomly selected from each cell in accordance with sample size.
Research design
The field survey was conducted through three approaches, namely, the preliminary survey involving participatory rural appraisal (PRA) with the District and Sector veterinarians, farmer group representatives, and other stake-holders. We investigated and gained an overview of the cattle production systems in the area. The information generated was used to select the five study sectors and to develop the survey questionnaire for the second phase of the formal survey.
The questionnaire was pre-tested before the actual data collection on selected respondents in the different cells of the study area. The formal survey was conducted by pretrained enumerators in the local ikinyarwanda language under close supervision and participation of the academic supervisors. Data were collected through pre-tested semi-structured questionnaires, observation, recall interview, and farm records where available. In addition, secondary data was sourced from periodic reports of District and Sector Veterinary Officers.
Data handling and analysis
The data were entered into the Statistical Package for Social Science (SPSS 2006) version 16 and cleaned of errors and outliers before processing. The processed data were presented in tables, charts, and graphs in form of totals, means, and percentages. The relationship between variables was determined using cross tabulation and Chi-square tests.
Results and discussion
Demographic characteristics of the respondents
Age and education level
Most of 189 respondents (52.6%) were in the modal range of 41-50 years of age, followed by that of 51 and above (24.6%) 
Farm and land sizes
There were differences in the size of landholding between the sectors of Nyagatare District. The mean total farm size in the study area was 6.5 ± 0.8 ha. This was more than the average national household land size of 3.0 ha. The distribution of farm and herd size in all sectors significantly differed (p < 0.001) with large sized farms mostly in Rwemiyaga and Karangazi Sectors. Accordingly, Karangazi and Rwemiyaga Sectors also had the highest average herd size of 70 and 68 herd of cattle, respectively. Different results were reported by Byenkya (2004) 100 to 1000s in SouthWestern Uganda.
On the other hand, Nyagatare, Rukomo, and Matimba Sectors had an average of less than 40 herd of cattle per household. It is notable that Karangazi and Rwemiyaga Sectors lay along Akagera National Park and this could explain the large herds and farms size. The vicinity to the National Park leads to minimal human population due to fear of wild animals and their associated diseases but accessibility to free grazing ground. In addition, the urbanization policy of government encourages intensification of human settlement in centers called Imidugudu (MINAGRI 2009).
Farm ownership and distance of farms from developed centers
The majority of farms 354 (98.3%) were privately owned, and in most cases, 64.9% were less than 3 km from a developed center and permanent roads. Very few farms (7.8%) were more than 4 km away from developed centers, and most of the farmers (56.8%) had large families of between 5 and 8 members. This may indicate that there is easy access of farmers to markets for their products and easy access to inputs and services. Large family size suggests easy availability of family labor but also high expenses for subsistence. The reported family size was higher than sub-Saharan average of 5.6 persons per family (FAO 2006) but below the Rwandan national average of 7.4 (NISR 2010) which may be attributed to polygamous practices and belief that many children are for safety and wealth as also reported by Agajie et al. (2005) who indicated that having many wives is one of the wealth indicators and a common practice of marriage in the Central Rift Valley of Ethiopia (Fig. 1 ).
Current cattle husbandry and management practices in Nyagatare District
Rearing systems and feeding practices
Feeding is an important factor in livestock production. It was observed that grazing in fenced farms was the main rearing system in all sectors except Rukomo Sector where 50% of the respondents practiced zero grazing. Grazing in fenced farms was mostly reported in the sectors of Nyagatare 76%, Rwemiyaga 72%, and Karangazi 62%. Tethering and communal grazing of cattle were still practiced albeit at low levels, especially in Nyagatare and in Rukomo Sector where communal grazing never existed. Natural pastures (savannah grass land) was still the main feed resource as reported on 233(64.7%) of the farms. There was a statistical significant difference (P < 0.001) in farming systems among different sectors (Fig. 2) Levels of supplementation in the study area Most farmers 196 (54.5%) grazed their animals solely on pastures without any supplementation as only 3.6% of farmers practiced supplement feeding. Of the few that practiced supplementary feeding, the majority (51.5%) were from Nyagatare Sector followed by Rukomo (31.5%). Planted grazing pastures were being adopted as 151 (41.9%) farmers were observed to graze both natural and planted pastures. Napier grass (Pennisetum purpureum) was the main planted forage reported 151 (93.2%) for supplementary feeding of grazed animals but also the main feed stuff for zero grazed animals. It was followed by Chloris gayana (3.1%) and Brachiara. Leguminous forages such as Calliandra, Lucaena leucocephala, Desmodium species, Lablab, and Mucuna were also reported but by very few farmers. Maize and rice brans were reported to be the feed stuffs used in supplementary feeding especially for lactating cows. However, crop residues of maize, beans, and rice and purchased hay were also reported to be used in the dry season as supplementary feeding (46.1%). There was statistically significant difference (X 2 P < 0.05) among the sectors, in feeding supplementation (Table 3) .
In Uganda, Mwebaze (2002) and Mbuza (1992) reported that although most of the farmers depended on natural pasture grassland to feed their animals, they also practiced some supplementary feeding using food crop residues; this could be the reason for low levels of production and growth as reported by Okello (2005) and TechnoServe (2008) . It was also realized that supplementation of cattle was often not intentional and farmers often doubted its rationale since they argued that it could be a way of teaching cows bad practices of straying on field crops in the neighborhood (Mbuza 1992) .
A few farmers had planted pastures on their farms and this resembles the situation in Ethiopia FAO (2004) where the majority of livestock keepers were semi-illiterate on pasture improvement and opted for pastoral system of livestock keeping that was less yielding. This could also be explained by low levels of education observed among the farmers in the study area (Nyagatare). Supplementation was carried out by less than 3% of farmers who used crop residues that are deficient in protein and minerals that are required in complete feeding rations for growth and production (Modderman 2010) . Rice bran was still very minimally used despite being abundant in the area (PADEBL 2011) . There was no use of industrial dairy meals, seedcakes, and pellets which is indicative of low levels of development towards intensification. Lack of supplementation of animal feeding leads to reduced yield in cattle production. Good nutrition practices such as forage conservation as silage or hay were not reported as was the case in Uganda (Mbuza 1992) . Problems of seasonal availability of roughage feeds can be minimized through conventional feed practices like hay making, silage making, and straw treatment so that sustainable supply of roughage feeds can be ensured throughout the year; especially, as in Nyagatare district, a lot of animal feeds are abundant in wet season and very scarce in the dry season.
In addition to keeping animals, this study observed that most farmers (92%) practice mixed farming of livestock and crops such as maize and beans being the main crops; the crops were not grown for animal nutrition at all firms we visited. This is typical of cattle production in developing countries as stated by Brunori et al. (2008) , Dixon et al. (2001), and Mbuza (1992) . Mixed farming always provides supplements especially during the dry seasons as well as supporting the family in terms of food. However, it is indicative of the evolution process of dairy production from the transhumance to Nomadic systems through semi-intensive crop livestock systems before specialization (Fig. 3) . Fig. 1 Cattle rearing systems in the study area
Animal housing and durability of houses
The majority of respondents 218 (60.6%) had animal houses such as calf pens, milking sheds, farm store (Fig. 4) , and there was no statistical difference (p > 0.05) among the study sectors. Most of the houses were temporary in construction (52.8%), semi-permanent (40.8%), and permanent (6.4%).
There was no report on sharing human premises with animals on any of the study farms and there was a significant difference (X 2 p < 0.05) among the Sectors with regard to cattle houses. Rukomo Sector had the highest percentage (69.6%) of semi-permanent cattle houses followed by Nyagatare Sector. Temporary shelters prevailed in all the other sectors under this study.
Calf pens were the most 144 (66.1%) common animal houses on the farms. However, there were no single pens constructed for calves only in all cases. The prevalence of calf pens could be as a result of the delicate nature of the calves, as well as the need to keep the calves away from their mothers when being milked.
These results indicated that cattle housing practices are still rudimentary, lacking enough biosecurity measures against common cattle diseases and predators. These results differ from those reported in Tigray National Region of Ethiopia (Berhanu et al. 2007) , where livestock were housed together with humans but the difference could also be as a result of timing. It is now almost a decade from the report most probably Nyagatare also was at that status in 2007. Housing durability Fig. 3 Durability of cattle houses in the study area Only three farmers kept modern records 3(0.8%) using computers. The records that were mainly kept included production, breeding, purchases, sales, mortality, calving, culling, diseases, and feeding records (Table 4 ). This has a negative effect on reliable information about the performance of the cattle and can lead to poor management in terms of feeding, breeding, and financial aspects. Animal identification is the first step in record keeping; yet, it was found to be very rudimentary. This situation resembles that reported in East Mamprusi Districts of Ghana by Turkson (2009) where the use of records in ruminant production for assessment of production, breeding, purchases, sales, mortality, calving, culling, diseases, and feeding their animals was low.
Water resources in the study area
With regard to water sources, the majority of surveyed farms 323 (89.7%) had no water near or on their farm. Accordingly, most farmers trekked their cows to the nearest public valley dam 213 (59.2%), rivers (21.1%) (Muvuba and Akagera), and only 6% of respondents had access to piped water, while 2.6% of the farmers had water reservoirs in form of polythene sheeting and water tanks. It is noteworthy that the public water sources were often far from the farms as 151 (41.9%) of respondents reported a distance of 3-5 km. (Table 5 ).
The results showed that water was not readily available in the study area despite the existence of rivers and a few public water dams. When animals trek very long distances in search of water, they waste a lot of energy and also become more exposed to communicable diseases and breeding can no longer be controlled. On the other hand, the track routes and areas around water sources are exposed to heavy degradation and soil erosion. High performing exotic breeds such as Friesian and their crosses are very unlikely to perform satisfactorily or even to survive under such conditions of water scarcity and deprivation.
This general trend of water sourcing was also observed by Tesfaye (2007) and Zewdie (2010) who reported similar results in Debre-Birhan area in Ethiopia. This could be due to the fact that Nyagatare District experiences long dry seasons and that the main water source (valley and rivers) dry out fast as a common phenomenon. The poor quality of water could be the reason for the reported prevalence of helminthiasis among the animals on the study farms. Descheemaeker et al. (2009) in the Blue Nile basin observed similar outcomes with high occurrences of diseases with poor water sources.
Cattle herd structures and composition
Herd composition
Indigenous (local Ankole) cattle were the predominant livestock kept in all sectors (Table 1), followed by cross-breeds with European cross-breeds. Pure-bred dairy cattle were still rare in the study area. In terms of standard livestock units, all the cattle constituted 90.6%, followed by goats (7.9%) and sheep (1.5%). There was no difference in average sheep flocks per sector 1.17 ± 3.0. However, the average goat flock size was significantly different (t = 1.4, P < 0.05) among the sectors (Table 6 ). With regard to multite-species composition of farm flocks, the keeping of small stock of goats with cattle is still a cultural practice in Rwanda society.
Cattle herd structure
The herd age and sex composition (Table 7) revealed that mature cows averaged 75.5% which is much higher than expected in standard cattle population. This may be due to continous importation of mature breeding cows and/or excesive mortality of calves. It is also noteworthy that voluntary offtake of mature cows was reported to be low as a large propotion of the herds was above 7 years of age. Indeed, 79.7 of the local cattle herd was above 7 years of age!. The results of the study suggested that farmers kept on rearing animals for the purpose of milk production as the herds are characterized by a higher percentage of mature female cows compared to calves or bulls. The proportion of cows was far higher compared to 30.45% on Boran breed in Kenya (Rewe et al. 2006 ) that the breed was for beef production. These results are also similar to those observed in (Uganda) where it was noted that pastoralists kept a higher female cattle composition geared towards herd build up and milk production.
Cattle production traits
There were significant differences between the cattle breeds with regard to production traits (Table 8 ). The reported mean age at first calving (AFC) was 40.2 ± .33, 31.3 ± .40, and 29.1 ± .50 months for Ankole (local), cross breed, and exotics, respectively. Calving interval was shorter in local breeds than in exotics, crosses being intermediate, but crosses and exotic breeds were significantly (t = 3.2, p < .05) younger at first calving than the locals. The indigenous cows had the least mean dairy milk yield of 2.4 ± .08, cross breed 7.2 ± .34, and exotics 10.42 ± .36. There was statistically significant difference (t = 10.42, P < 0.05) in the amount of milk produced among different breeds.
According to Rewe et al. (2006) , multiple species are often reared by poor smallholder farmers in tropics to avert risk, and their production performances are always low. The cows kept often are local breeds having a high age at first calving 40.2 ± .33 months compared to their counterparts, i.e., 33.3 ± .40 and 29.1 ± .50 months for cross-breed and exotics, respectively. There was long calving interval in local breeds than that reported by Takele (2005) in Ethiopia where Sheko breed had 54.1 months and by Fakoya (2009) 53.1 months for RayaSanga cattle. The difference could be as a result of genetic makeup that may influence maturity or even body size as in most cases as issues regarding to animal production are dependent on animal size. The management factors especially nutrition determine pre-pubertal growth rates and reproductive development (Butkeviciene 2009 ). The differences in the reproductive and productive performance of indigenous cows reported by the different researchers might also be attributed to the existing differences in nutritional and reproductive managements among the smallholder cattle keepers in different parts of the country as there was a statistical significant difference (P < 0.05) in the amount of milk produced among different sectors.
Cattle mortality rates
Regardless of breeds no sectors, calves reportedly had higher mortality rates than all other age sex groups (Table 9) . However, the mortality of all breeds was significantly higher (t = 14.16) in the exotics than in the local (9.7 ± .05). Calves in exotics had higher significant difference (t = 3.3, p < .05) mortality than the local breeds and the calf mortality of crosses was intermediate. The main causes of mortality were reported to be diseases (66.6%), followed by lack of feeds 24.5%. In a study on dairy farms in four agro-ecological zones of Ethiopia, Mpairwe (2005) observed that about 33% of the respondents indicated that diseases were the major cause of calf mortality in cattle, while up to 6% of the causes of mortality in calves were unclear to the farmers. Since diseases are a major constraint to the improvement of the livestock industry in the tropics (Devendra and Chantalakhana 2002) as they decrease production and increase morbidity and mortality (Mwacharo and Drucker 2005) , special efforts should be put on disease prevention, diagnosis, treatment, and management to enable efficient cattle herd growth and production in Rwanda.
Animal breeds and breeding practices
The majority of farmers (67.03%) kept the indigenous Ankole cattle followed by cross breeds (28.37%) and only (4.6%) farmers kept exotic breeds. The major breeding practice used was upgrading of indigenous cow with pure and cross-bred exotic bulls mainly of Frisian breed. The use of artificial insemination (AI) for upgrading was still in its infancy as only 3.75 of farmers used AI exclusively and 21.35% farmer used both artificial insemination (AI) and natural mating. Breeding practices were significantly different in different sectors (p > 0.04). This differs with the report by Wollny (2003) on conservation of local animals in Africa.
Natural breeding with bulls still remains the dominant mode of breeding mostly in the sectors of Karangazi, Rwemiyaga with an average of more than 70%, whereas Rukomo had the highest percentage A.I (52%) practice followed by Nyagatare Sector. This is attributed to the fact that the farms in Rukomo had small herds, rarely crosses and exotics and had limited space for grazing therefore mainly use AI as they could not afford to keep the bull on their small farms. It was also further noted that in the sectors of Rukomo and Nyagatare, there was one cow per family (Girinka project) that promoted use of AI with semen offered at subsidiary prices. The Weighted mean mortality rates (± SE) *Statistical significant difference (t = 1.4, P < 0.05) in milk produced among different breeds challenge of getting inseminator and veterinary services was reported as a factor hindering cattle production in the area. In the sectors of Karangazi, Rwemiyaga, and parts of Matimba, majority of the respondents (63.1%) preferred natural bull service (natural mating) to artificial insemination for their own reasons. They were of the view that artificial insemination had a high chance of resulting in the birth of male calves, and the belief that a natural (bull) mating had a high percentage of conception as reported by Zewdie (2010) .
Prevalence of cattle diseases and their management
Different diseases were encountered during the study period (Table 10) . Trypanosomiasis was mostly reported 243 (73.4%) especially in sectors of Karangazi 85%, Rwemiyaga 82.8% bordering the Akagera River and National Park. Helminthiasis was also reported to be a major disease burden especially in the sectors of Matimba (67%), Rukomo (65%), and Nyagatare (64%), which had high proportions of cross and pure-bred dairy cows. Tick-borne diseases were relatively less reported. However, they were common in the sectors with a high proportion of cross and pure-bred dairy cows; similar results were reported by Ruhangawebare (2010) in Nyabushozi in South-Western Uganda. Infectious viral and mycoplasma diseases were not reported in all sectors during the study period which is indicative of a high level of infectious disease prevention and control measures in Nygatare District. There was a statistical significant difference (P < 0.005) in reporting cattle diseases in various sectors. Control of tick-borne diseases was mainly by spraying with acaricides using bucket spraying pumps 341 (94.7%). The other rarely used methods used were hand dressing, pour-ons, and hand picking. Hand picking of ticks was mainly reported in Rukomo Sector which could be attributed to the very small herd size and ignorance about effective methods of tick control. Use of deep tanks and spay races was not reported in any sectors which could be attributed to the very high cost of these technologies. Mastitis was one of the least reported (23.1%) cattle diseases. This is indicative of high levels of udder and milk hygiene which could be attributed to the vigilance of milk processing industry in Nyagatare and the recent East African diary development project and TechnoServe that trained farmers in milk hygiene.
Farmers' challenges and constraints
Cattle diseases were reported by 337 (93.6%) farmers to be the main challenge faced mostly in sectors of Karangazi 96.9% and Rwemiyaga 93.4%, followed by lack of water 323 (89.7%), and this was significantly different p < 0.001 among various sectors. Shortage of feeds especially during dry season was also a big constraint 283 (78.6%), together with lack of breeding facilities 260 (72.2%), lack of information 207 (57.5%), lack of extension workers, and lack of land; these were also statistically significant p > 0.003. The other constraints included the following: lack of capital, housing, price fluctuation, and theft. The above challenges require immediate attention so as to enhance cattle production and the evolution process.
Conclusion
Cattle production systems in Nyagatare are still largely extensive or semi-intensive with low levels of intensification. Outgrazing on natural grasslands on small pieces of fenced land predominates. Good dairy practices such as record keeping, supplementary feeding, calf housing, pasture improvement, artificial insemination (AI), and animal identification were The cattle disease situation is also still a challenge as trypanosomiasis and helminthiasis still prevail at high levels, leading to high mortality rates. The herd structure shows signs of instability as mature cows averaged 75.5% which is much higher than expectation in a steady-state cattle population. Lack of water, shortage of feeds during dry season, inadequate breeding facilities including veterinary services, lack of information and extension workers, small pieces of land, meager investment capital, ineffective cattle premises, price fluctuations, and lastly stock theft are the prevailing challenges to improved cattle production in Nyagatare District.
Recommendations
There is need for a concerted effort between cattle farmers, extension workers, researchers, and input supplies to address the challenges of cattle production in Nyagatare District. Relevant technologies for genetic improvement of cattle, forage production and conservation, dry season cattle feeding, integrated pest management, efficient cattle premises are urgently needed (abound). The National Agricultural Research System (NARS) and Rwanda Agricultural Board (RAB) should work with farmers to conduct applied research at farm level to fast track the adoption of relevant technologies. Locally available feedstuffs such as rice straw, maize stover, and cereal brans should be harnessed for incorporation into cattle rations. Water harvesting technologies from homestead roofs, rain water run-off, and seasonal streams should be given special attention.
There is a need for strengthening cattle farmer cooperatives so as to ensure synergy and collective action in marketing and acquisition of inputs. The government of Rwanda should pay attention to enhancing water sources in all the sectors of the region, train farmers in water resource management, and also support research and extension activities in the livestock production sector. The District Veterinary Officers should develop short courses for training cattle farmers and farm managers in areas of cattle feeds and feeding, A.I, diseases management, and control.
